Rat cecal microflora from high-and low-fiber-fed animals hydrolyzed aflatoxin conjugates to metabolites indistinguishable from aflatoxin B, and aflatoxin P,, but aflatoxicol was.not a transformation product.
carcinogenic mycotoxin produced by the fungi Aspergillus flavus and Aspergillus parasiticus, has been extensively studied, yet little is known about its metabolism by the GI microflora. In one study (12) , AFB, was found to be transformed by rat fecal flora into a blue fluorescent compound, possibly aflatoxicol (AFL). The present study was conducted to investigate the metabolism of AFB, and its water-soluble conjugates by rat GI microflora, specifically the stomach and cecal microfloras, obtained from animals fed a low-or high-fiber diet. Diets of high-fiber content may affect the metabolic activity of the GI microflora (6) and decrease the incidence of colon cancer (1, 12 (9) . AFB, was purified by repeated thin-layer chromatography (TLC) on silica gel (Brinkmann Instruments Inc., Westbury, N.Y.), followed by high-pressure liquid chromatography (8) . Standard AFB, and its metabolites AFL, AFP,, AFQ,, AFM,, and AFB, were prepared as previously described (7, 13) .
Urinary aflatoxin conjugates were isolated from Swiss Webster male mice (40 g, Simonsen's Laboratories, Inc., Gilroy, Calif.) injected intraperitoneally with AFB, at 10% of the 50% lethal dose (40 ug of ["4C]AFB, dissolved in 0.25 ml of dimethyl sulfoxide; specific activity, 0.45 Ci/ mol). Mice were chosen to produce aflatoxin conjugates because of their relatively high metabolic activity (3). The urine was collected (free of fecal contamination for 2 days in ice-cooled graduated cylinders) from 8 to 10 animals housed in metabolism cages (Delmar Scientific Glass Products, Division of Coleman Instruments, Maywood, Ill.) under subdued light and was stored at -20°C before analysis.
After removal of particulate matter and chloroform-extractable substances, the urinary aqueous phase was passed three times through an Amberlite XAD-4 resin column (Rohm and Haas, Philadelphia, Pa.). The retained conjugates were eluted with acetone and methanol, dried, dissolved in a 0.2 M sodium acetate buffer (pH 5.0), and washed again with chloroform. The aqueous phase was then filtered (Millipore) and stored at -200C.
Anaerobic medium (cecal medium) used for incubations was prepared by the method of Hungate (10) under an atmosphere of 100% C02 and had the following composition (in grams per liter): KH2P04, 0.45; K2HP04, 0.45; NaCl, 0.9; CaCl2, 0.02; MgCl2 .6H20, 0.02; MnCl2 .4H20, 0.01; CoC12 *6H20, 0.01; (NH4)2S04, 0.9; NaHCO3, 5.0; cysteine-HCl-H20, 0.3; 10% rat cecal-intestinal extract. NaHCO3 and cysteine were sterilized (autoclaved) separately. The cecal-intestinal extract was prepared under 100% C02 by mixing 100 g of cecal-intestinal contents and 200 ml of anaerobic (CO2) water for 30 min, followed by centrifugation at 10,000 x g for 20 min to remove particulate material, and then was sterilized by autoclaving.
Cecal and stomach microfloras used in incubations were obtained from two 4- both AFB, and AFP1 conjugates were present in mouse urine and that the dietary fiber content might enhance the metabolic activity of the cecal microflora.
The high-fiber cecal microflora transformed AFBI into five blue-green fluorescent compounds either more polar or less polar than AFB, (Table 2 ). The low-fiber microflora transformed AFBI into only three of the above five compounds missing the metabolites with Rf at 0.58 and 0.78. The stomach microflora from both the highand low-fiber diets also transformed AFB, into the three compounds. The apparent lack of effect of fiber content on the metabolic activity of the stomach microflora might have been due to short retention of fiber in the stomach.
Except for AFBI, none of the blue-green fluorescent compounds had Rf values similar to those of the standard metabolites. It has been reported that AFB, was transformed to AFL by Dactylium dendroides (4, 5) and Rhizopus spp.
(2) and possibly by rat fecal flora (11) . However, Our results therefore indicate that (i) rat GI microflora was able to transform AFBI, (ii) the pattern of transformation was completely different from that of the hepatic system, and (iii) cecal microflora was able to cleave water-soluble aflatoxin conjugates formed in the liver. Conceivably, the released AFBI metabolites could be reabsorbed by the animal, completing the enterohepatic circulation of the toxin to prolong exposure. Thus, high-fiber diets might render the animal more susceptible to AFBI toxicity. It was not expected that AFB, was a major product of hydrolysis of aflatoxin conjugates because it did not contain a hydroxyl group. Yet the compound was indistinguishable from AFBI in at least four TLC systems, and it was recovered in all of the 10 hydrolysis experiments perforned (17) . Studies are underway to further identify this metabolite, to elucidate the mechanisms of its conjugation, and to compare the activities of GI microflora under in vitro and in vivo conditions.
